. MicroRNA-31 silencing in vivo suppresses expression of cancer-associated inflammation genes induced by Zn deficiency in NMBA-induced esophageal carcinogenesis. Abbreviations: N-Nitrosomethylbenzylamine, NMBA; zinc-deficiency, ZD; zinc-sufficiency, ZS; locked nucleic acid-mediated-antimiR-31, antimiR. CTRL and miR31 -/-(miR31KO) rats are Sprague-Dawley strain. miR31 -/-rats were generated by Crispr/Cas9 technology to knockout the miR-31 gene. a All five rat cohorts were fed ZD or ZS diet for 20 weeks and exposed to four doses of NMBA (2 mg/kg body wt) as described in Methods. b ,c, d , and e Affymetrix gene expression profiling data (cutoff: logFC ≥ 1, P< 0.05) from Supplementary Datasets 1, 2, 3, and 5, respectively. -/-rats were generated by Crispr/Cas9 technology to knockout the miR-31 gene. A total of 11 metabolites (8 up-& 3 downregulated were identified (P < 0.05, n = 9 rats/group). *4 upregulated metabolites (highlighted in yellow) are common to ZD:CTRL vs ZS:CTRL esopagus (Supplementary  Table S2 ) Abbreviations: ZD, Zn-deficient; ZS, Zn-sufficient. 
